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AWA To Become 


HE Amateur Weathermen of America will 
Vieteoro- 
Al 


time the membership structure of the 


American 
1952. 


he merged with the 


iogical Society on January 1. the 


Part of the AMS 


stimulus to meteorology provided by World 
War I. 


-econd 


Twenty-five years later. during the 
World War. the 


organized as a professional 


society was re- 


group. with both 








same 
AMS will undergo a change authorized in a regular and professional memberships. to 
mail vote of the members taken in recent) which the two new. classes have now been 
months. Two new member classifications in added. The present dues structure is: Pro- 
the AMIS associate and student have fessional. $12.00. including Journal of 
been created. with the aim of broadening the  Weteorology. Bulletin’ of the AMS. and 
hase of support for the society's activities. WeatHerwisk: Regular. $7.00. Bulletin 

The Amateur Weathermen of America was and WEATHERWISE: Student. $5.00. Bulletin 
founded five vears ago to stimulate interest (Continued on pane 127) 
in the studv of weather among laymen. The 
first phase of this program now draws to a : - 

| : | 7 are Vol. 4, No. 6 December, 1951 
close. and in the future the activities of the 
AWA will be carried out under the direction Cc O N T ~ N T S 
of the AMS. Present members and all 
interested amateur meteorologists are ureed Operation Moby Dick 123 
to take associate membership in the AMS Snowfalls — Paul Bunyan Style 
for which the vearly dues are the same as \. H. Ejichmeier 124 
they have been in the AWA three dollar Ice Fog and Aircraft Operations 
per year. Lt. George J. Gray, Jr 128 
ssociate ‘rs will receive WEATHER- ; ; ; 

Associate me mber ill receive BATHE Winter Strikes Early in 1951 131 
WISE, and all notices and programs of the ' 

. . os icz ic iet 2 
society. and will be privileged to attend AMS American Meteorological Society 13 
national meetings held four times annually Philadelphia’s Greatest Snowstorm— 

: : ar 25_9 

and the local seminars held monthly in many December 25-26, 1909 

ae iets ; ” Conrad P. Mook 134 
large cities. They will be supporting the 
only national society devoted exclusively to Coldest Temperatures in the United States 

. . rnold Cour : 
promoting the science of meteorology. \ \rn : vl 136 
description of the organization. aims. and 551.5 140 
publication program of the AMS will be Cover: \ Skyho valloon, filled with helium, 
mailed to all present AWA members in the begins its ascent, carrying meteorological and 

. cosmic ray recording apparatus into the strato 

near future. ; : , . 

= : sphere This type of balloon will be used in 
. The American Meteorological Society was as Moby Dick (see page 123). Photo 
first organized in 1919 as a result of the eri by General Mills Research Laboratories 
WEATHERWISE 1s published bimonthly at The I I Philadel) I where ditorial and 
dvertisi thie ‘ t Subseriy t i r Canada nd all cour ies 

th Pan-Am can Postal Ur 1 ! nit vit Volume the 

Intion and sub n off are at the American Meteorol S Joy St., Bost Ma 
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Inflating a Skyhook balloon at dawn. 


Photograph by General Mills Research Laboratories. 


OPERATION MOBY DICK 


dese STRATOSPHERE’S wind system will 
be subject to systematic probe these com- 
Weathermen of the Air Force 
Voby Dick. 


a project to fly a series of controlled balloons 


ing months. 
will be engaged in Operation 
across the United States at heights ranging 
from 50.000 to 100.000 feet. 


knowledge of the wind flow at these altitudes 


Heretofore. oun 
has been somewhat sketchy. since we have 
flights by 
balloons. and rockets into this region. 

Plans call 


on both the Pacifie and Atlantie coasts. 


had only momentary airplanes. 
of bases 


Dur- 


ine this winter. balloons with constant-level 


for the establishment 


released at short pe- 
As they 


the continent. requiring 


control devices will be 
riods into the prevailing westerlies. 
drift eastward across 
four days or less for the trip. they will be 
that 
iheir positions and hence their speeds and 
checked at all times. As 
many as 20 balloons may be in flight at onee. 

During — the fliehts will be 


under constant radio surveillance so 


directions can be 


1951 


December, 


launched from Atlantic seaboard points in an 
attempt to get the balloons into the easterly 
current that is believed to prevail high in 
the stratosphere at that season. It is “con- 
trary winds of this kind that are of great im- 
portance in jet aircraft operations. making it 
imperative to increase our knowledge in or- 
der that winds in the stratosphere can be 
forecast with much higher accuracy. 

The balloons will be of a ly pe developed 
for the U..S. Navy 


plastic bags made of polyethylene. measur- 


in 1948. pear-shaped. 
ing 73 by 102 feet. white in color hence. 
Moby Dick (see front cover). Some of them 
have risen to 120.000 feet. 100.000 
feet. the balloons are expected to be visible 


Even at 


from the ground. and to reflect the colors of 
the sun at morning and evening twilight. In 
the event a balloon should tend to lose. alti- 
tude and interfere with commercial aircraft. 
the ground observers can operate remote con- 
trols to drop its instruments by parachute 


and to explode the balloon. 


to 
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\ plow clearing a drift after one of Upper Michigan's heavy snowfalls. 





Michigan State Highway 


Department photograph. 


Snowfalls — Paul Bunyan Style 


A. H. EICHMEIER.,. u. Ss. WEATHER BUREAU 


HE KEWEENAW PENINSULA. a 


row strip of hilly land jutting into Lake 


Superior from Michigan's upper peninsula. 
receives more snow than any other point east 
of the Rockies. with the exception of certain 
areas in New New York. It 


: ; : 
has been said that it snows in the Keweenaw 


kneland and 


Peninsula when there is a low to the south. 


or the wind blows from the east. north. o1 


west. In other words. it snows most of the 
time in winter. 

The records substantiate these impression 
At Calumet last winier there were 51 consecu- 
live days with snowfall. from November | 
1950. to January & 1951. At Houghton. the 


average number of days with snowfall durin 


December. January. and February is 52. whil 
at Escanaba. on the south side of the upper 
peninsula. the total is only 33. Even there 


the lake influence is in operation during east 
Lake Michigan. 


fieures with the records at 


Compare these 


Madison. Wiscon- 


“ inds off 
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LANSING. MICHIGAN 


‘in. with only 21 snowy days during the three 
winter months. and at Minneapolis. Minne- 
sota. with 23 SHOWS days. 

January. 1950. was a month breaking all 
records for snowfall in the Calumet area. 
with 115 The total that 


winter was 125 inches. compared to 74 inches 


inches recorded. 
for the same period during the previous vear. 
The worst blizzard in 11 vears raged over the 

Peninsula on January 16th and 
12 hours the night of the 15th and 
morning of the l6th 22.2 inches of 
Winds reached 60 miles per hour. 


Keweenaw 
17th: in 
early 
-now fell. 
Trafie was at a standstill. and) snowplows 
were unable to keep roads clear. In one 
case. snowplows crawled past a snow-covered 
een. Inthe 

1950. 16.1 


There have 


being 

period, January 15-20. 
fell at Calumet. 
however. 


automobile without its 
six-day 
eee . 
inches of snow 
been numerous other times. when 
over 30 inches have fallen in a period of six 
or seven days. 
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Nevertheless, although these individual 
storms are not rare, they do not occur as 
often as might be expected from the great 
amounts of snow piled up on the ground. 
Rather, it is the day-to-day accumulation 
which accounts for a goodly portion of the 
total. 


map. the whole upper peninsula is a heavy 


As can be seen from the snow contour 


snowfall area, with the greatest amounts just 
inland from the lake shore. where the lake 
effect is Lake Superior, although 
freezing during the coldest weather as far 


greatest. 


out from the shore as the eye can see. actually 
Thus, 


comparatively warm water is in direct con 


remains open over most of its surface. 


tact with the coldest air, causing a rapid flux 
of moisture from the lake surface to the air. 
the that the temperature and 
humidity of the lower layers increase con- 


with result 
siderably in the long trip over water, and 
instability builds up. 

The typical synoptic situation favorable 
for heavy snowfall on the Keweenaw Penin- 
sula is the same as that for other points in 
the region, that is. a well-developed low pres- 
sure area to the south with overrunning warm 
air. However, instead of precipitation caused 
only by the condensation in this overrunning 
air. a one-two-three punch is delivered to the 
Keweenaw Peninsula: first, by moisture from 
the east wind induced by the low pressure 
area to the south; second, by precipitation 
from the overrunning warm air; third, by 





:30 a.m. EST, January 15, 1950. 


The synoptic map, 7 


coming in from the west and northwest after 
the center of the low pressure area has passed 
eastward. The result is that it begins to snow 


earlier. falls in heavier amounts. and con- 
tinues longer than if the fall were from oyer- 
running air only. 

In his article in WEATHERWISE, December, 
1950. “Great Snows of the Great Lakes,” B. 


L. Wiggin listed the following factors oper- 








condensation from the new cold air mass ating to produce heavy lake snowstorms, es- 
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The contours of this map of the Upper Michigan peninsula show the average annual snowfall 


for the period of record up to 1950, inclusive. 
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pecially with regard to the lee shores of the 
Great Lakes. These same should 
hold for Lake Superior: 


factors 


1. A strong flow of cold polar air with 
a lee shore lapse rate adiabatic or greater to 
over 5.000 feet. 

2. Cyclonic curvature to the flow pattern. 

3. A large temperature differential between 
the air and water. 

1. A long fetch over water. 

5. A shear to produce longitudinal convec- 
tive cells. 

With a strong flow of cold polar air. C. G. 
Rossby and R. B. Montgomery! show that a 
lapse rate approximating the dry adiabatic 
will be established up to about one kilometer 
height in a wind current of 30 miles per 
hour, assuming the character of terrain that 
surrounds most of the Great Lakes. The ac- 
tion of the warm source will be to lift the 
inversion at the top of the turbulent layer 
from about one kilometer above the surface 
This lift value is 
deduced from reports of the tops of the in- 
stability cloud decks in the lee of the Great 
Lakes. 

J. J. George, in the Monthly Weather Re- 


to about 214 kilometers. 


The Layer of Frictional Influence in Wind and 
Ocean Currents,” IIT, No. 3, Papers in Phys. Ocean. 
M.I.T. and Woods Hole Ocean. Inst. 
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map of 


| \ topographical 

the Keweenaw Peninsula, 
| the contour interval being 
200 feet. 


Lake Superior is about 600 


The surface of 
feet above mean sea level. 


view, March, 1940, shows that cyclonic curva- 
ture is induced in a cold air mass moving 
across a lake owing to the suddenly decreased 
surface friction acting as a refraction device 
to surface winds. The warming effect also 
has a tendency to produce a shallow thermal 
low. Wiggin suggests, also, that a tempera- 
ture differential of 20° F. 
duce cloudbursts of snow on the lee shores. 


or more will pro- 


This differential is frequently exceeded as the 
cold polar air sweeps across Lake Superior. 

As the already unstable air comes in over 
the land surfaces. it is given an additional 
impetus upward by the elevation of the land. 
The greater the elevation the greater this push 
upward becomes, and air which is already 
at the dry adiabatic lapse rate requires little 
or no push to rise. This is an important fac- 
tor in which has 
ridges running its length and ranging up to 


the Keweenaw Peninsula, 
900 feet above the waters of Lake Superior. 
This rise takes place over a distance of only 
Mt. Houghton, for example, has 
a sea-level elevation of 1.466 feet. 864 feet 
lake The Cliff Range 
reaches 1.450 feet above sea level, and there 
are several hills of approximately 
1,400 feet. Air already unstable and forced 
to rise over these ranges is given an added 


a few miles. 


above the surface. 


other 


upward movement and will continue to rise 
of its own accord as long as it is warmer 
than surrounding air at the same levels, caus- 
ing cumulus type clouds and the typical snow- 
squall conditions. 

The Michigan highway department tries to 


HEAVY SNOWFALLS AT 
CALUMET, MICHIGAN 


1937 February 20-23 29.0 inches 
1938 December 23-31 38.5 inches 
1940 March 13-15 21.0 inches 
1942. December 9-13 31.0 inches 
1945 February 13-18 30.0 inches 
1947 February 2-9 34.0 inches 
1950 January 15-20 46.1 inches 
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keep state highway No. 26 open, but not No. 
41; these are the two main highways running 
through the peninsula. The 
volved have a tremendous snow-removing job, 
almost impossible financially if the highway 
department did not take into consideration 
the extreme variation of snowfall over the 
state. The cost is shared by making cash 
payments to those counties that received over 


counties in- 


60 inches of snow in the previous season, the 
payments being proportional to the amount 
of snow and the number of miles of road 
kept open. The snow depths measured by the 
co-operative observers of the U. S. Weather 
Bureau are used in this apportioning process. 

From the preceding account, readers not 


“Can't find the houses for 
the snow.” This scene in 
the middle of winter is 
typical in many towns and 
villages in the Keweenaw 
region of Michigan’s snow- 
bound upper peninsula. 


accustomed to such quantities of snow might 
form the opinion that the population of the 
region must be greatly discomforted by the 
rugged winters. To the contrary, this weather 
is taken in stride. 
of Scandinavian and Finnish descent, of an 


The population is largely 


ancestry that has lived in regions of long, 
cold winters. Great enthusiasm abounds for 
winter sports, for skiing and ski meets. 
After all, this is the land of Paul Bunyan 
who, legend says, strolled the length and 
breadth of Michigan’s upper peninsula per- 
People steeped in 


forming prodigious feats. 
the tradition of Paul Bunyan would hardly 
be easily discouraged by such a minor thing 
as 11 feet of snowfall a year! 








AWA TO BECOME PART OF THE 


(Continued from page 122) 


AMS 


and WEATHERWISE; Associate (amateur). 
$3.00, WEATHERWISE. 

WEATHERWISE will 
same editorship and management as since 
it first appeared in February, 1948. No 
change in format or editorial content is con- 
templated. The editorial offices will remain 
at The Franklin Institute in Philadelphia, 
which has been the home of the Amateur 
Weathermen of America since its organiza- 
tion. 

Weatherwatch has been discontinued with 
the October, 1951, because of the 
greatly increased demands of defense work 
on the present editors time. Some of the 
former Weatherwatch material will be in- 
cluded in modified form in WEATHERWISE, 
but those who follow the current 


under the 


continue 


issue, 


wish to 
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weather closely are referred to the Weather 
Bureau’s weekly Weather and Crop Bulletin, 
which carries much material of this type. 
The educational program of the AWA in 
the schools of the country will be continued 
under the guidance of the AMS. 
that further resources will soon be available 


It is hoped 


to expand the study of weather in high school 
that 
reach 


clubs, a has 


eventually to 


science been 
formulated 25.000 
schools in various regions throughout the 
United States. 

Under the new arrangement, all member- 
ship correspondence and WEATHERWISE sub- 
scriptions for 1952 should be addressed 
to the American Meteorological Society, 3 
Joy St., Boston 8, Massachusetts. This cen- 
tral office will give very efficient service to 
all members and to subscribers to this pub- 


program 


lication. 
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Ladd Field in Alaska, where under certain circumstances ice fog presents a hazard to the landing 


of aircraft. 


Photograph by the U. S. 


Air Force. 


Ice Fog and Aircraft Operations 


LT. GEORGE J. GRAY. JR.. HEADQUARTERS, AIR WEATHER SERVICE 


FOG is relatively new as an aviation 
like 


neadaches it is not a new phenomenon. 


most meteorological 


l n- 


til recent years, few people traveled in the 


problem, but 


isolated regions in which ice fog commonly 
forms. Therefore. even today we know very 
little about ice fog in its purest state. 

We know that it 


the water vapor in the air, that is. the vapor 


forms by sublimation of 


in the air changes directly into ice without 
going through the liquid state. In pure form, 
ice fog has been observed by a few polar 
explorers, perhaps some prospectors. and 
pilots who have flown over the 
We know 
fog is a fairly common 
central Alaska. Siberia. 
It generally forms first in 


lately by 
barren wastes of the Far North. 
that 
occurrence in 


now pure ice 
and 
northern Canada. 
valleys and low places as soon as the wind 
calms down after the invasion of a moist air 
mass. 

Thousands of observations made in Siberia 
crystals occur In 


Although 


have shown that some ice 
temperatures below about —5° F. 
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there is a slight hump in the curve of fre- 
quency of ice occurrence in fog at about 15 
degrees below zero, pure ice fog is not com- 
mon above the temperature range of —40 
to —60° F, 

If ice fog formed only in the purest state 
described above. it would present little flying 
hazard. if any. Even in the interior of 
Alaska, temperatures of —60° F. are 
except in low spots during extended periods 


rare 


of extremely cold weather. In recent years, 
however. ice fog has become a nuisance and 
sometimes a hazard at some of our airfields 
in Alaska. At these inland bases. smoke from 
the housing areas and mess halls facilitates 
the formation of ice crystals at higher tem- 
peratures. 

When smoke is present in the air, when 
there is a strong temperature inversion over 
an area (as frequently happens), and the 
wind is very light (less than three miles per 
hour). ice fog may form at temperatures of 

10° F. to —20° F. Thus. when the tem- 
perature falls below —20° F., the smoke of 
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even a small village will cause ice fog in the 
village itself and for a few hundred yards 
on the downwind side. As the temperature 
continues to drop, the fog thickens and 
spreads farther afield downwind of the chim- 
neys. The fog will persist as long as the 
temperature remains below —20° F. and 
the skies remain clear; this may be as long 
as 15 days at a time during a very severe 
cold spell. 

In the course of a normal arctic winter, 
an inland airfield may be closed for about 
25 days if there is a smoke pollution source 
nearby, such as a town or a highway with 
automobile traffic. At times the balance be- 
tween no ice fog and its occurrence is so 
delicate that a two-engine plane warming up 
at one end of a runway can cause immediate 
formation of the fog, and produce a subse- 
quent lowering of visibility from unlimited 
to below 14 mile within a matter of minutes. 
The common belief is that the exhaust from 
the engines introduces nuclei and water vapor 
into the air to initiate the formation of fog. 

When ice fog is thin (visibility one to six 
miles), the ice crystals sparkle in the sun or 
moonlight. As it becomes thicker, ice fog 
takes on the dull appearance of ordinary fog 
as seen by an observer on the ground. Since 
ice fog never extends very high, vertical visi- 
bility is often good even when horizontal 
visibility is very restricted, and this repre- 
sents the main flying hazard of ice fog. With 
a visibility of one mile reported at an air- 
field. a pilot 20 miles away at an altitude of 
6.000 feet can clearly distinguish objects on 
the field; and when he is circling over the 
field, he can clearly see everything below 
him. On final approach, practically every- 
thing is still visible. It is only in the last 
hundred feet above the field that visibility 
drops to the one mile reported by the ob- 
With 
however, although there is still good vertical 
visibility, sight at an oblique angle is so im- 
paired as to constitute a definite flying haz- 


server on the ground. denser fogs. 


ard. Landing is somewhat safer at night than 
during the day, because airport lights usu- 
ally remain visible through even a fairly 
dense ice fog. 

If there is a smoke pollution source, the 
wind is calm, and the temperature drops to- 
ward —20° F., there is an excellent chance 
that fog will form as soon as the sun sets. 
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The air immediately above the ground cools 
by contact with the surface, owing to radia- 
tional heat losses, particularly on nights 
when no clouds are present to absorb and 
radiate the heat back to earth. Under these 
conditions, the ground is free to cool rapidly, 
and the air in the lowest layers soon becomes 





UPPER - AIR 
MOVEMENT 











Ice fog may form over a housing area (A) when 


the surface wind is calm or very light. It drifts 

in the direction of the wind flow at upper levels 

or downhill due to katabatic winds (B). It be- 

comes most dense in low areas (C) but is never 

very deep; its top is fairly level due to temperature 
inversion. 


considerably cooler than the air several hun- 
dred feet above the ground. Thereby a sur- 
face inversion is established, which is nearly 
always present during arctic nights and often 
This 


extend to 


persists during the short winter days. 
relatively strong inversion may 
2.000 feet. Frequently, the temperature at 
altitudes of 1.000 or 2,000 feet is 15° F. 
higher than it is at the surface. In Green- 
land at BW-8, a difference of 40° to 50° is 
not uncommon during winter. Because of 
the very stable lapse rate in the layer near 
the surface, there is little vertical mixing be- 
low the inversion. 

This stability is important, since it serves 
to confine smoke and other pollutants to the 
layer below. the inversion, so that the smoke 
drifts and spreads to cover a fairly large 
The smoke from one stack can affect 
an entire airfield. At Ladd Field in Alaska, 
this effect has been observed from the con- 
trol tower, which extends above the layer of 


area. 


smoke and fog. An observer in the tower 
was able to see the smoke from one stack 
spread out to obliterate the entire air base. 
Under these conditions, smoke is not the onlv 
restriction, for ice fog will form as soon as 
the conditions described above are met. 
Topography also has an important effect 
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on the ice fog problem. If the station lies in 
a very low spot. the fog concentration will 
be greater since the fog is confined by terrain. 
Under calm conditions. with the surface air 
considerably colder than the air a few hun- 
dred feet up, ice fog will flow downhill. 
Radiational cooling will cause the air in close 
contact with a hillside to become colder and 
therefore denser than the air at a correspond- 
ing altitude over an adjacent valley. because 
the air at the same level over the valley is 
contact with the cooling earth's sur- 
As a result. the heavier air on the hill- 
This is known 


not in 
face. 
side drains down the slope. 
as a katabatic wind. 
Forecasters in Greenland report that they 
have occasionally observed ice foe flowing 
lazily BW-8. At this 
base. the airstrip lies between a mountain 
range and a fjord not far from the ice cap. 


across the airfield at 


from. the 
carries the fog field 
tumbles it into the fjord like a slow-motion 
The airstrip itself is not affected 


Cold. dry air drains down cap. 


away from. the and 


waterfall. 
bv foe. 

will continue to oper- 
ate as long as the light 
to be offset by the local temperature effects. 


Cold air drainage 
wind is sufhciently 
If the wind increases to about four miles pet 
hour. it causes turbulent mixing so that the 
stability of the air 
Cold air drainage will also continue 


below the inversion is 
upset. 
as long as the ground continues to cool. This 
condition may persist for a period of days 
or weeks in arctic regions during winter. 
when the sun is at a very low angle, depend- 
ing on clear nights and light winds. 

In recent years control of ice fog has be- 
to the Air 


much that anyone can 


come an affair of some concern 
Force. There is not 
do about keeping the temperature above the 
critical level. but there are some preventive 
measures regarding smoke that can be taken. 
Some people have noticed that the smoke 
from oil heaters does not have as much effect 
coal 


on the formation of ice fog as does 


smoke. Others have suggested that electro- 
static precipitators might be installed in the 
larger smokestacks. for use only in cold 
spells. in order to remove some of the par- 
The big consid- 


the direction of 


ticles on which fog forms. 


eration. however. has been 
cold air drainage 


heating plants and other smoke pollution 


relative to the location of 
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The best place to erect a smoke- 
stack from this point of view would be down- 


sources, 


hill from an airfield. The airstrip itself 
should not be located at the lowest point in 
the valley, because there the smoke and fog 
will be densest. 

Ice fog disappears with a change in air 
mass. and even within the same air mass it 
may dissipate or at least thin out after a 
period, if any one of several circumstances 
or combinations of the circumstances arise. 
Diurnal heating. for example. will tend to 
break up the inversion and release the con- 
fined smoke and fog over a larger area. An 
increase in the surface wind speed will do 
the same thing. Often a mere change in the 
wind direction will spread the fog out over 
a greater area and thereby increase visibility. 
The formation or thickening of clouds will 
tend to stop the heat loss of the ground and 
prevent the continued formation of fog. As 
the crystals already formed settle. the visi- 


bility will increase. 





RAINMAKING DAMAGE CLAIMS 


Last year the city fathers of New York 
This 
vear they are spending money to show that 
it did not rain. 
to $2.138.510 have been filed by government 


were spending money to make it rain. 
Damage claims amounting 


agencies and individuals in the Catskill area 
where Dr. W allace E. Howell. of Harvard 
University. was engaged in rainfall stimula- 
tion activities from February through Nov- 
ember. 1950. 

4 total of 169 
$387.500 by the County of 


includes one of 
Ulster. 


rainfall was caused 


claims 
: which 
states that the excessive 
by Howell and that the county's large road 
repair bill should be borne by the City of 
New York. The Town of Shandraken claims 
that Howell 
of rain resulting in severe flood in the Esopus 
Creek.” that the city cuilty of 
trespass “interfering 


caused “a violent precipitation 


and was 
and of with atmos- 
pheric conditions.” 

At least one trial suit is expected before 
the time for filing suit expires a year and 
a month after the damage. November 25. 
1950. the day of the great windstorm in the 
Northeast. Legal authorities look forward to 
handling the claims and suits as representing 
an entirely new field of legal interpretation. 
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A weather chart for 1:30 a.m., Saturday, November 3, 


1951. The first cold air outbreak has just 


reached the Atlantic Coast, while the second will follow the deep low over North Dokota. 


WINTER STRIKES EARLY IN 1951 


INTER made an unusually early appearance 

to most of the United States during the 
first week of November this year. In direct 
contrast to the mild conditions existing just a 
year before, the early onrush of polar air set 
new early season records for snowfall and cold 
throughout much of the Middle West, South, 
and Middle Atlantic states. 

The cause was a large upper-air trough of low 
pressure that extended from the Hudson Bay 
area southward into the eastern Cold 
air poured down the western side of the trough 
in persistent surges on the wings of northwest 
gales. When the cold front stalled over Texas 
and the southeastern states, successive waves 
formed on the front drawing tropical air north- 
ward up over the dome of cold air, and the re- 
sult was very heavy rain and snow over a large 
from northeastward to New Eng- 


states. 


area Texas 
land. 

At the beginning of the month, a high pres- 
sure area was centered over Montana (30.83 
inches) with a surface trough along the Atlantic 
seaboard. The temperature had fallen’ to 
—29° F. at Summit, Glacier National Park, Mon- 
tana, where 35 inches of snow was on the ground. 
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On November 2nd, polar air pushed rapidly 
southeastward, bringing below zero tempera- 
tures to Colorado and New Mexico, freezing to 
the Gulf coast of Alabama. The lowest reading 
at map stations was —7° at Fargo, North Da- 
kota, and Trinidad, Colorado, and there was a 
newspaper report of 11° at Grantsburg, Wis- 
consin, 

On Saturday, November 3rd, the 
first snow fell over a large area in the East and 
South. Arkansas reported a six-inch fall; Ala- 
bama had its earliest snowfall in history; Buf- 


season's 


falo and adjacent lake points received eight 
inches, and New York City had enough to 
cover the ground. The snow occurred on a 


weekend of many major football games, making 
gridirons treacherous for players and roads 
hazardous for spectators. The weather map of 
1:30 a.m., Saturday, wore a particularly wintry 
aspect with two active centers of low pressure, 
one in North Dakota and one at Philadelphia. 
Rainfall was very heavy along the entire At- 
lantic seaboard as the two waves moved north- 
eastward and brought in warm, moist, maritime 
air. New York City had four inches from two 


(Continued on page 141) 
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AMERICAN METEOROLOGICAL SOCIETY 


NOTES ON THE 113TH NATIONAL MEETING 


ORE THAN 200 members and friends 
of the American Meteorological So- 
ciety attended the 113th national meeting at 
Minneapolis, Minnesota, on October 9-11, 
1951. The meeting was sponsored by the local 
seminar of the AMS with the co-operation 
of the Institute of Technology, University 
of Minnesota. This marked the first meeting 
in several years in the north-central states. 
Appropriately, many of the papers and dis- 
cussions were devoted to the practical eco- 
nomic problems facing this great agricul- 
tural region. 
Sessions were devoted to aeronautical 
industrial 


meteorology, cloud — seeding, 


meteorology, bioclimatology. climatology. 
and agricultural meteorology. The session 
on cloud seeding attracted most interest, not 
only among the visiting meteorologists but 
from the local businessmen, since the pros- 


perity of the entire Minneapolis marketing 
| oe 


ae 
- 
-=« 


area is so dependent on a steady source of 
rainfall. Most of the principal commercial 
cloud seeders were in attendance. 

Among the cloud seeders on the program 
were Dr. Wallace E. Howell, Cambridge, 
Mass., Dr. Robert Elliott, Pasadena, Calif., 
Dr. Bernard Vonnegut, Schenectady, N. Y.. 
Dr. Irving Krick, Denver, Colo., and Paul 
B. MacCready, Jr., Pasadena, Calif.; all have 
been engaged in research or commercial 
seeding. The most optimistic of these claimed 
precipitation stimulation up to 50 per cent of 
the expected rainfall. 

Criticism of the mathematical analysis 
methods of the cloud seeders was expressed 
in two papers. Sol Resnick, of Colorado 
A. & M. College. applied the isopotential 
method of analysis to seeding efforts in 
Colorado last spring and found no positive 
correlation in this particular case. Dr. H. 
C. S. Thom, U. S. Weather Bureau, concluded 








Members and guests at the 113th national meeting of the American Meteorological $oviet 


. 
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the session with a presentation of a method — the designers and manufacturers of the Sky- 
of statistical analysis that he felt would put hook balloons to be used on Operation Moby 
the entire subject on a sound mathematical Dick (see page 123). Several balloons were 
basis. on display. The principal speaker at the 
One of the highlights of the meeting was banquet was Dr. Clyde Bailey, dean of the 
a talk by Clint Youle, whose twice-a-week department of agriculture, University of 
weather telecasts over the CBS network have Minnesota. Dr. Bailey spoke about water 
made him a national figure. Mr. Youle and its importance to the economy of the 
described the trials and tribulations of his area. 
early days on television and how he received 
valuable criticism and coaching from his AMS NEW YORK MEETING 


family at home. Weather fans are apparently ; ; 
eit PI : The 114th national meeting and 32nd an- 


great letter writers, as Mr. Youle receives : ; . 
I} , plage ee nual business meeting of the American Me- 
hundreds of letters inquiring about all : NG Aa : “sal 
ss of a tl He beli as teorological Society will be held in New 
aspects oO 1e weather. velieves tha , Sa arte wi ¥ 
| so are . York City January 28-31, 1952, with all 
television can do much for the forecaster by , ; 


technical sessions and special banquets at 
the Roosevelt Hotel, Madison Avenue and 
15th Street. It is planned to have a science 
some of the problems that face the average exhibit. Louis Harmantas, USWB airport 
Weather Bureau forecaster. station, LaGuardia Field, is chairman of the 

On Wednesday evening a banquet was held program committee; other members of the 
at the Curtis Hotel. This was preceded by a committee are Arthur Merewether, American 
cocktail party given for AMS members and _ Airlines, and Dr. Jerome Spar, New York 
their guests by General Mills, Inc., who are University. 


bringing him into closer touch with his audi- 
ence, thus enabling the public to understand 








logical iety at the Curtis Hotel, Minneapolis, October 10, 1951. Schawang photograph. 
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PHILADELPHIA'S GREATEST SNOWSTORM — December 25 - 26, 1909 


CONRAD P. MOOK, u. s. WEATHER BUREAU DISTRICT FORECAST CENTER 


WASHINGTON NATIONAL AIRPORT 


DISCUSSION of the possibilities of 


AY 
a_ white 


Pennsylvania, brings to mind in the mem- 


Christmas at Philadelphia. 


ories of older residents a storm to them 
even more severe than the blizzards of 1888 


or 1899, On the night of December 25-26. 
1909. a snowfall of nearly two feet all but 
paralyzed the entire City of Brotherly Love. 
The staggering effects of the sudden storm. 
which developed that night along the Atlantic 
Coast. were felt from the eastern shore of 
Maryland to New England. as northeasterly 
high tides 
havec in the coastal shipping lanes. 

The day before Christmas. Friday. the 24th 
sunny in’ Philadelphia. 
had risen to 40° F, 


afternoon. The morning and eve- 


gales accompanied by created 


of December. was 
and the 


during the 


temperature 


ning weather maps for the day (Fig. la and 
Ib) show a high pressure area moving east- 
ward over the eastern United States. Fol- 
lowing this high. however. was an area of 


low pressure accompanied by considerable 
rain and snow. which spread in advance of 
it over the Ohio Valley. 

Qn Christmas morning (Fig. 2a) the low 


had reached northern Indiana. and shortly 


after 9 a.m. light snow beean to fall in 
Philadelphia. If the low and its associated 
frontal system had continued to move in 


accordance with their previous displacements. 
have stopped or 
The 


tinued all day. accumulating to 41. 


the snow might’ either 


changed to rain by nightfall. now con- 
inches 


by & p.m.. and it became evident that the fall 


WASHINGTON. D. C. 


would continue during Christmas night. 
The fall became heavier and the northeast 


wind increased, indicating the possi- 


bility that a new low. which was nowhere in 


evidence on the earlier charts. had now 


formed somewhere to the southeast along the 


coast. The weather map (Fig. 2b) shows 
vividly the explosive nature of the storm 


development which had taken place over the 
Delaware Breakwater area. 

By midnight. only four hours later, the 
storm became so severe that, in the words 
inscribed in the official Weather Bureau rec- 
ords. “all efforts to keep trafic moving were 


blocked in 


cases 


unavailing.” Streetcars became 
all parts of the city, and in 


passengers spent the night in them. 


some 
By morn- 
ing railroad men who had struggled valiantly 
forced to 


to keep the trains moving were 
vive up. 

The snow had ended by & o'clock in the 
morning on December 26th (Fig. 3), but 21 


inches of snow had fallen in 23 hours. Dur- 
ing the three days that were required to re- 
open the streetcar lines. stocks of many foods 
and other supplies were depleted, and milk 
cents a considered an 


soared to 15 quart, 


enormous price in those days. Coal de- 
liveries were almost impossible for many 
days. and this resulted in much suffering 
several days later when a cold wave dropped 
the temperature to 10° F. 

Although Philadelphia was hardest hit of 
all major cities. there were others, such as 














New York. Baltimore. and Albany. where 
Fig. 1. The weather situ- 
ation over the eastern 
United States on Decem- 


ber 24, 1909, at (a, left) 
8:00 am. EST, and (b, 
right) 8:00 p.m. EST. 
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Fig. 2. The weather situ- 
ation over the eastern 
United States on Decem- 
ber 25, 1909, at (a, left) 
8:00 am. EST, and (b, 
right) 8:00 p.m. EST. 




















10 inches of snow fell, and Boston had a The account of this 1909 storm, like that 
foot of new snow during the storm. Traflic of November. 1913, which the writer de- 
of all kinds was slowed to a near standstill scribed in WeatHerwise, December, 1949, 
throughout Pennsylvania and much of the — is taken from a catalog of heavy snowstorms. 
Northeast. Gales accompanying the coastal This is filed for reference to assist forecasters 
low caused considerable damage to coastwise at the Weather Bureau's District Forecast 
shipping. Two coal ships out of Newport Center, Washington National Airport, in 
News were wrecked. one. the S. S. Thurmond, improving their score with the Atlantic Coast 
running aground 25 miles north of Atlantic snowstorm. 
City. its survivors reaching shore on a 
breeches buoy. The other. the five-masted 
Davis Palmer, went down in Massachusetts USHB SERVICES SEPARATED 
Bay with her entire crew of 12 men. As the 
gales coincided with the full moon, the high The Division of Climatological and Hy- 
iide in Massachusetts Bay broke a record set drologic Services of the U. 5S. Weather Bu- 
in April, 1851. In the Boston area two reau was organized in 1946, but because of 
persons were drowned and 2.000 made home- the increasing importance of each of these 
less by the tidal floods. fields they have been separated into two 
Forecasters reading this article may wish divisions, effective October 1, 1951. The new 
to compare the 1909 situation with that of Climatological Services Division, during its 
December 11, 1944. described in the Journal reorganization and development, will be 
of Meteorology, June, 1946, by James FE. directed by W. F. McDonald, who also con- 
Miller. of New York University. The 12- tinues his regular work as assistant chief of 
hour pressure change chart for the morning bureau for administration. William E. Hiatt 
of December 25, 1909, is shown here (Fig. has been selected as chief of the Hydrologic 





t) to facilitate such a comparison. Services Division. 








Lert: Fig. 3. The 
weather situation ove! 
the eastern United States 
for 8:00 a.m. EST, De- 
cember 26, 1909. 


Ricut: Fig. 4. The 12- 

hour pressure change 

chart for 0730 EST, De- 
cember 25, 1909. 
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Coldest Temperatures in the United States 


ARNOLD COURT 


EMPERATURES of 60 below 

zero Fahrenheit or colder have been re- 
corded officially only 10 times in the United 
States, the latest being on February 1, 1951, 
at Taylor Park, Colorado. Each of these 10 
observations was made different place, 
and only two occurred in the same year, 
the same day 
70 miles apart, as shown by the table. 


degrees 


on 
in 


Date Station 
1885, January 1 Poplar River, Mont 
1888, January 13 Ft. Keogh, Mont. 
1899, February 11 Ft. Logan, Mont. 
1905, February 12 Grayling, Mont. 
1929, February 8 Border, Wyo. 
1933, February 9 Moran, Wyo. 
1933, February 9 Riverside Ranger Stn., 
1936, February 15 Parshall, N. D. 
1943, January 18 Island Park Dam. Ida. 
1951, February 1 Taylor Park, Colo. 


The temperatures are in Fahrenheit degrees, 
feet above mean sea level. 
each 


the elevations 
and the total period of operation of 
station These 10 coldest tempera- 
tures in the United States have been identified 


civen, 


is 


— 
> 
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MONTANA \ 





\S F . to PoPLaR nen « 63° * 
Wi at ” % a 


Pansnat 
. we ce 
~~ 
SS. 


“—-"" - an a ~~ x 


<# - T aeen -6s° oe 
« 
j 


XX #- 


rT LOGAN -6i* a 
ad 









Which 
Recorded 


Places 












Hove 






Temperotures of 
-60* or Colder 
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1933 at two stations only 






W 


and investigated as part of a program to 
establish the extreme temperatures likely to 
occur in various parts of the world, so that 
equipment may be designed and tested for 
operation under all probable climatic con- 


ditions. 
A definite regional concentration is ap- 
parent in these lowest temperatures (Fig. 1). 


The first three were observed at Army posts 


Temp. Elev. Operation 
— 1,994 1882-1889 
— G5” 2.530 1877-1891 
——a" 4,750 1870-1908 
—¢9° 6,700 1904-1912 
—¢5” 6,085 1902-cont. 
— 6,770 19} 1-cont. 
yo. —66° 6,700 1905-1933 
—60° 1,929 1931-cont. 
—~eg” 6,300 1943-cont. 
60° 9,206 1942-cont. 


(active or abandoned) along rivers in central 
and eastern Montana late in the 19th century. 
Five were made within 25 miles of the western 


boundary of Wyoming. in valleys between 
6.000 and 7.000 feet above sea level. The 
remaining two are anomalous. one on the 


plains of west central North Dakota. and the 
most recent in a valley in central Colorado 


more than 9.000 feet above sea level. 


Six readings occurred in the seven-day in- 
terval from February 8th to 15th. Whether 
this is characteristic of extremely low tem- 


peratures is not certain. At the two places 
of these 10 where records have been kept 
long enough for analysis, the number of times 
each 


that the coldest temperature of winter 


occurred in the various months were: 
Dec. Jan. Feb. Mar. 
Border. Wvo. 8 2? 15 l 
Moran, Wyo. 7 8 11 2 


Temperature ranges on these 10 days were 


At Ft. Logan. the records in- 


very large. 
dicate a spread of 79 degrees, and at Taylor 
Park. 63 degrees. Furthermore, the very low 


readings did not come during protracted cold 


*Formerly Climetoiogist, Climatological Environmental 


Protection Section, Research and Development Branch, 
Office of The Quartermaster General. Present address 
152014 Spruce St., Berkeley 9, Calif. 
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spells, but represented falls of from 30 to 80 FREQUENCIES 
. . Observed and Theoretical 
degrees below the maximum of the previous t——+——+—_+— 4 


MORAN WYOMING 
day, as shown by the temperatures listed here. 


39 yeors 


Nevertheless, each of the low readings came 
during a period when temperatures generally 
were far below “normal.” 


As documented below. all 10 of these tem- 





peratures have been verified from the records 
of the original observations. Except pos- 
all appear 
credible in that they were recorded during 


sibly those in 1885 and 1888, 
periods of extreme cold when other places in 
the same areas reported around —50° or 
colder. 

In some cases. these readings may not re- 
flect the the 


height of five or six feet above the surface, 


air temperature at standard 





because of snow accumulated under the shel- 
ters. 


Fig. 3. 


peratures at 


The frequencies of the lowest winter tem- 
Moran Border. The shaded 


blocks are the actual observed frequencies, and 


On the respective dates, the following 
snow depths were noted: Island Park Dam, 
Moran, 40; Riverside Ranger 
Station. 38: Border, about 22: Grayling. 14; 


and 


2 inches: ; : 
12 inches: the solid curves are frequencies predicted from the 


statistical theory of extreme values. 


TEMPERATURES BEFORE AND AFTER READINGS OF —60° OR COLDER 

2 DAYS ] DAY RECORD + 1 DAY 2 DAYS 

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. 

Poplar River, Mont. 36 20 15 33 63 26 2% +13 13 +28 
Ft. Keogh, Mont. 10 T 28 34 33 65 20 1] 23 16 12 
Ft. Logan, Mont. 24 es 12 5 61 -18 10 24 24 3 
Grayling. Mont. 9 +13 17 5 60 l 21 7 31 +20 
Border, Wyo. 3 +Tr2B 33 3 60 12 50 12 12 12 
Moran, Wyo. 55 5 16 } 63 y 52 0 7 +16 
Riverside Ranger Stn. 57 2 16 3 66 3 31 3 9 +9 
Parshall, N. D. 29 16 15 23 60 24 52 28 38 14 
Island Park Dam, Ida. 32 —26 18 + 4 60 5 32 7 | TD 
Taylor Park, Colo. ae. TA 10 +20 60 3 38 rT 2) ris 29 


Parshall, 12; and Poplar River, 2. Snowfall precipitation of 1.30 inches at Taylor Park 


data indicate only a few inches on the ground 
at Ft. Logan and Ft. Keogh. The snow depth 
is not available for Taylor Park, but from 
data for seven other places within 100 miles 
and more than 8,000 feet above sea level, it 
is estimated on the basis of the January 
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Fig. 2. The lowest temperature of each winter 


for Moran and Border, respectively. 
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that there were 20 to 
the ground there. 
From the available 


25 inches of snow on 


information on these 


10 cases, it appears that very special local 
circumstances are required to push the ther- 
that On February 8, 1929, 
Border 60 Moran had 
and Riverside —50°. Four years 


mometer low. 


when reached 
only 18 
later, on February 9, 1933, when Riverside 
set the all-time record of —66° and Moran 
63°. Border (125 miles farther south) 
, but 15 
These 


had - 
recorded a mere —28 occurred 
there the day. 
shown by the accompanying comparison of 
Moran Border 


next contrasts are 


lowest temperatures at and 
(Fig. 2). 
At both Moran and Border, the observed 
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frequencies of winter minima (blocks in 
Fig. 3) roughly follow the frequencies pre- 
dicted by the statistical theory of extreme 
values (solid curves in Fig. 3). If climatic 
conditions during the next 1,000 years do 
not change from those of the past half cen- 
tury, temperatures of —60° or colder should 
times at Moran about 
Consequently, the aver- 


occur about 37 and 
16 times at Border. 

age interval between 
tremes should be about 27 years at Moran. 
However. about half of 
tempera- 


such temperature ex- 
63 years at Border. 
the actual intervals between such 
tures will be less than two thirds as long as 
these average intervals: 18 years at Moran. 
42 at Border. At either place. readings of 
— 60 


are not improbable. if and when local con- 


or lower in two consecutive winters 
ditions combine favorably. 

The exact 
tremely low temperatures cannot be deter- 


local conditions favoring ex- 
mined with any precision without detailed 
information on the meteorological situations 
at the times of occurrence. In general. these 
extreme temperatures probably occur when 
cold air, after advection and stagnation. is 
further cooled locally by radiation. draining 
into the point of observation. the 
original air very and 
radiative conditions are similar over exten- 
sive areas, unique local conditions of air 


Since 


mass is extensive. 


drainage must cause the exceptional low tem- 
perature readings. The diversity of the 10 
places which have recorded temperatures of 
—60° or colder indicates that air drainage 
conditions are extremely variable. 

It is impossible to predict where or when 
such very low readings will occur in the 
United States, other than that they are most 
likely in the first half of February in valleys 
in the Yellowstone Park area, but they may 
occur in January as well, and can happen 
anywhere in the central and northern Rocky 
Mountains or on the adjacent plains to the 
east (Fig. 1). With the constantly increasing 
number of weather stations. especially at 
higher elevations, the next half century may 
see far more than the 10 readings which the 
United States has experienced in the past 
65 years. Nevertheless, such occurrences are 
very local and isolated. 

On the days when a single station records 
a temperature of —60° or lower, some other 
places in the same general area, but not all 
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of them, have temperatures below —50°, with 
a few approaching —60°. Thus, for practical 
purposes, the lowest air temperature, five feet 
or so above the ground, which may reason- 
ably be expected anywhere in the United 
States is no lower than —60° F. 

This article is published with the approval, 
but not necessarily the endorsement. of the 
Department of the Army. Much of the re- 
search for the data presented above and in 
the following notes was done by O. S. Par- 
mele, statistical clerk. Unless otherwise in- 
dicated, all quotations in the notes are from 
Climatological Data for the United States by 
Sections, for the appropriate month and sec- 


tion. 
NOTES ON THE 10 LOWEST 
U. S. TEMPERATURES 
The lowest temperature. February, 1933, 


the month of the all-time United States record 
of —66° in Yellowstone Park and of —63° at 
nearby Moran, was one of abnormal weather. 
In Idaho, “This was the coldest February since 
the beginning of statewide records in 1894.” At 
Tetonia, 30 miles due west of Moran on the 
other side of the Teton range, —57° was re- 
ported. In Montana, “West of the Divide, pre- 
vious low temperature records for February 
were broken at about 80 percent of the stations,” 
but few records were broken in eastern Mon- 
tana. Nineteen of the 104 stations in Montana 
“recorded the lowest temperatures in their his- 
tory.” The lowest reading was —52°, at three 
places. 

In Wyoming, lowest temperatures were chief- 
ly in the western part of the state, where “it was 
reported that sheep were frozen standing up in 
the Jackson Hole district,” in the center of which 
is Moran, 200 feet from the east shore of Jack- 
son Lake. In Yellowstone Park, —57° occurred 
at Buffalo Ranch. Riverside Ranger Station 
itself was near the western edge of the park, 
600 feet south of the Madison River, and operat- 
ed intermittently for 28 years before the record 
low temperature was observed. A few months 
later the station was moved, because of the 
relocation of a road, to West Yellowstone, a few 
miles southwest and on the Montana side of the 
state boundary. 

For his regular 5 p.m. reading on February 
9, 1933, A. J. Bicknell, the co-operative observer 
at Riverside, recorded on the monthly form (now 
in the National Archives) a minimum tempera- 
ture of —65° with a note: “unable to register 
coldest.” This statement was amplified under 
remarks: “Used Starrett caliper to read mini- 
mum on 9th. Reading was found a little over 
66° below. Called it —65° to be on safe side.” 


Later, the original figure was crossed out 
and a —66° entered in red, presumably at the 
climatological center in Cheyenne. Thus Riv- 
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erside holds the official minimum temperature 
record for the United States, eclipsing the —65° 
at Ft. Keogh 45 years earlier. 


Other low readings in Yellowstone Park area. 
Grayling, Montana, the first place to report 
—60° in this century, no longer exists. Its site 
along the Madison River a few miles west of 
Yellowstone Park is now covered by Hebgen 
Lake. The climatic record, from 1904 to 1912, 
has been merged with that for Hebgen Dam, 
10%2 miles northwest and 150 feet lower. P. 
Kerzenmacher, the observer at Grayling, record- 
ed —60° on February 12, 1905, and remarked, 
“This month has been noted for cold clear nights 
and very warm and clear days and less snow 
than was ever known before.” At this time in 
Idaho, —48° was recorded, while in Montana 
three stations had —50° or colder. 

The second of these readings came in 1929. 
Wyoming had “the coldest February since 1899, 
and the absolute minimum, —60° at Border, 
was the lowest since State averages began in 
1892.” Border is about half a mile from the 
Sear River, in southwest Wyoming. In Idaho 
it was the second coldest February on record, 
and in Montana the third coldest February. 

The last of these readings came in January, 
1943. “The minimum temperature of —60° re- 
corded at Island Park Dam in Fremont County 
on the 18th is the lowest officially recorded in 
Idaho since state-wide records began in 1893.” 
Just to the east in Wyoming, “A new record 
minimum temperature for Janrcry was _ set 
when a temperature of —58° we recorded at 
Lamar Ranger Station on the 18th.” In Mon- 
tana to the north, “The extreme minimum tem- 
perature for the State, —58° at West Yellow- 
stone on the 18th, equaled the previous low 
record for January.” 


The 19th-century readings. The extreme of 
65° at Ft. Keogh, Montana, near present-day 
Miles City, may not have occurred on the date in 
1888 indicated in the register (January 13th) 
which was authenticated by “E. A. Koerper, 


Surgeon, U. S. Army.” It is possible that in- 
structions were confused, and that when the 
self-registering thermometers were read, pre- 


sumably at 7 a.m., both values were entered for 
the previous day instead of only the maximum. 
The Ft. Keogh register for January, 1888, shows: 


Date 7am. 2pm. 9pm. Max. Min. 
* ie, aioe, . sie aioe iin ...2 
13 ——26,° 20° -—3p* 7 20° 65° 
14 —— -——" -F" ——y" -—=6f" 
15 —40° 2 -— ——— =e 


While these figures do not inspire great confi- 
dence in the early reading of —65°, they do not 
discredit it; no other evidence has been obtained 
from other stations in eastern Montana. 

The earliest of the 10 coldest United States 
temperatures observed at Poplar River. 
“George A. Cardan, pvt, Signal Corps, U. S. A.,” 
recorded readings of —63.1° on both the wet- 


was 
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and dry-bulb thermometers at 7 a.m. on New 
Year’s Day, 1885. This Poplar River reading 
was later confused with the subsequent —65° 
at Ft. Keogh (see W. I. Milham, Meteorology, 
1912, page 101, and T. E. Blair, Weather Ele- 
ments, 1937 and 1942, page 287). 

The third 19th-century reading was recorded 
by William Gaddis on February 11, 1899, at Ft. 
Logan, about 50 miles south of Great Falls. Of 
Montana’s 51 stations, four, including Ft. Keogh, 
reported temperatures of —50° or colder during 
this month of widespread cold throughout all 
sections east of the Rockies. 


Parshall and Taylor Park. Two of the —60° 
temperatures do not fit into the pattern of the 
other five in this century, all of which occurred 
near the Yellowstone Park area. Parshall, in 
North Dakota's flat farming country, is the east- 
ernmost and lowest place to have so low a read- 
ing, and Taylor Park is the southernmost and 
highest. 

February, 1936, with an average temperature 
of —12.8°, was the coldest month of record in 
North Dakota, when most stations broke their 
low marks and some set records for continuous 
Readings of —50° or lower were 
reported at 22 of the 79 stations in the state, 
with —56° registered at Berthold Agency on the 
Missouri River about 30 miles south-southwest 
of Parshall. In South Dakota, both McIntosh 
and Pollock had reported 58°. In Montana 

50° or lower was registered at 24 of 41 sta- 
tions in the eastern division, the lowest, —59°, 
at Frazer and Glasgow on the Missouri River. 
Five northern Minnesota stations and two places 
in northern Wisconsin reported —50° or colder. 
In Wyoming, however, the lowest this month 
48°. 

The most recent low temperature record came 
at 7:30 a.m. on February 1, 1951, at Taylor Park, 
in the center of a narrow mountain valley about 
100 yards wide, running east and west. “The 
instrument shelter is exposed on sod with no 
obstructions, such as high buildings and trees, 
in the area,” the Weather Bureau section center 
reported. “The station had been inspected and 
the thermometers checked as recently as August 
9, 1950.” Although subzero temperatures pre- 
vailed throughout Colorado on the Ist, the sec- 
ond coldest temperature was only —49°, ob- 
served at three places. Of 35 stations within 
100 miles of Taylor Park, only nine others had 
readings of —40° or colder. Altitude had little 
effect on minimum temperatures on February 
Ist, since of the 35 stations the other four above 
9,000 feet had readings between —28° and —37°. 

This latest reading climaxed one of the sever- 
est cold air outbreaks of the century, rivaling 
the famous freeze of February, 1899. In New 
Mexico, —50° was recorded for the first time in 
history, at Canjillon Ranger Station on Febru- 
ary Ist. In Wyoming, —57° was recorded at 
3ondurant, and —50° at Moran, while 52° 
was reported in Montana at West Yellowstone. 


subzero days. 


was 
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Invaluable books... 





Methods in 
Climatology 


Seconp Epition, RevisED AND ENLARGED, 
INCLUDING SoME METHODS IN 


GENERAL GEOPHYSICS 


By V. Conrad and L. We. Pollak. 


valuable text book. now extensively revised. 


This in- 


is the only book that shows students how to 
start from observational materials and ar- 
rive at a quantitative description of climate. 
It presents fundamentals of mathematical 
solving climatological 


statistics. used in 


problems, discusses mechanical aids to 
computation in handling large numbers of 
observations. and treats exact methods for 
discovering hidden periodicities and testing 
the results obtained. 


ures, 101 tables, $7.50 


The Climate 


Near the Ground 


By Rudolf Geiger. 


edition of this book appeared in 1927, it 


$59 pages, 115 fig- 


Since the first German 


has been recognized as the authoritative 
text on microclimatology and microclimates. 
This English edition has been thoroughly 
revised and enlarged to include develop- 
ments of the past 20 years. 


180 figures, 63 tables, $5.00 


150 pages. 


At all bookstores. or 


HARVARD 


UNIVERSITY 
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WEATHERCRAFT 
Athelstan F. Spilhaus. The Viking Press, New 
York, 1951. 64 pages. $2.00. 


Eb fanaice BOOK is aimed at an audience that was 
much neglected until recently 

tender age. The 

brought forth several books for the 

The main emphasis of Weathercraft is on build- 


ing a simple weather station from handy, 


amateur 
weathermen of past vear has 


same group 


every 
Observing the 


around the house 


does not 


day objects 


weather become scientihec, savs the 


author, until one makes actual measurements of 
the weather systematically. 
Instructions are 


making over a 


Some of these methods are 


supplied for 
dozen instruments. 
well known, but Dr. Spilhaus has added several 
that will be a 
gadget maker \ll of the instru- 
made by the author's son, who dem- 


ingenious devices of his 
delight to the 
ments were 


own 


onstrates their exposure and use in many illustra- 
tions. 


For wind speed, alwavs a problem for the 
’ I 


amateur, Dr. Spilhaus shows how to take an old 


eggbeater and four small coffee measuring 
spoons to construct an anemometer that can 
actually be read in miles per hour. His ther- 


mometer is made from an electric light bulb and 
a drinking straw, while his barometer requires 
an old thermos bottle and a plastic straw. Much 
space is devoted to humidity instruments, as it 
should be, since water vapor plays such an im- 
portant part in our health and comfort, vet is so 
dificult to comprehend and measure. In addi- 
tion to the usual wet- and dry-bulb thermom- 
Dr. Spilhaus has good working examples 
of a dew-point thermometer and also of a hair 
hygrometer. Another unusual item is a nepho- 
scope, which should draw the attention of young- 
sters to the importance of observing the behavior 
of clouds. 

\ll of these instruments should be 
science students in the classroom or 
assignment. Not only will it be a good exercise 
in craftsmanship, but it will demonstrate the 
working of the basic principles that underlie our 
theories of meteorology. 


eters, 


built by 
as a home 


The concluding portion of the book is a dis- 
appointment. In nine pages the author covers 


the subjects of logging observations, studying 
the weather map, and forecasting the weather. 
This should easily be as 


longer than the section on instruments, 


long as or 
so that 
the student might have some guidance to carry 
on his program and to learn the 
rudiments of weather forecasting techniques. A 
weather illustrating this 
of date by 10 years and employs an outmoded 


section 


observing 


map section is out 
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ethod of coding Che elaborate station model ind caused very heavy rains and southeast gales 
the next page has no relationship to the along the coast, with severe flooding in New 
code on the weather map and introduces som Englang Over three inches of rain fell in 
terms not explained in the text. It would have Ni Carolina, and New York City received 
ven much better to use a newspaper type of 1.8 ches to swell the total for the week to 
veather map, since these are available to most 5.60 
science Classes The three pages devote t \tt i stormy week the weather pattern 
orecasting talk of cold fronts and warm mits cha pidly With the disappearance of 
without any sketches or diagrams to give graphi the low trough in the United States, upper-air 
illustrations of their structure. nds became more westerly, bringing mari 
One examines the book with the wish that Pacific air into the central United States 
there might have been a lot more than just 64 | reat equalizer of sports contests the 
ages Let's hope that D1 Spilhaus plat 6 a n hel was relegated to the bench, and foot 
second volume that will explain to the same age ball games on the weekend of the 10-11th were 
roup in the same simple manner the basi Naved under bright, mild, sunny skies in all 
principles of weather behavior. sections except the Pacific Coast 
D. M. 1 
HOW TO MAKE | 
WINTER STRIKES EARLY IN 1951 | ] 
St scaihiiaidh tesla oasis | SCIENTIFIC DISCOVERIES | 
Astronomy 
storms, and Portland, Maine, reported a fall : 
three inches in 24 hours Phe wind in New | Meteorology 
England was very heavy, Logan Airport at | Geology | 
Boston receiving sustained 43 miles per hour Send postcard for your free copy. 
with gusts up to 65 Blue Hill Observatory ] DONALD LEE CYR. ROOM 25. 
south of Boston reported gusts up to 96 miles | 1412 Palm Terrace 
per hour, and at Bangor, Maine, gusts reached Pasadena 6, California 


74 miles per hour. 
Floods and winds 


\ Northeast 


caused fail 
\irlines plane for Montreal 


many power 





ures. 
returned to Boston when it was unable to land 
either at the Canadian city or at Burlington, 
Vermont, because of raging snowstorms. The 
New England storm death list reached 17, but 
nine Coast Guardsmen were rescued when their 
flying boat crashed as they attempted to aid 
two merchant ships in the Atlantic 690 miles | 
southeast ot Boston. 

During the 5th a low pressure area took 
form over the Texas Panhandle on the western 
remnant of the polar front. By evening the | 
enter had moved into Arkansas (29.92 inches), 
and general precipitation commenced to the | 
north. In the Ozarks region and northeastward | 
through Missouri, it fell as snow, with many | 
stations receiving their heaviest early season 
fall on record, and, in fact, most November 
snowfall records were eclipsed: Springfield, 16 | 
inches; Nevada-El Dorado Springs area, 20 
inches, and St. Louis, 12 inches It was the 
heaviest fall on record for November and_ the 
heaviest in 24 hours for the past 39 vears at St 
Louis. Most of Missouri was snowbound on 
Klection Day The low moved north-nortl 
eastward in 24 hours to central Indiana (29.68 


inches), bringing heavy rains to the Ohio Valies 
snow to Illinois and Michigan, and freezing 
rain to Ontario and northern New York 

\long the Atlantic Coast the third major 


as a secondary 


rainstorm of the week took place 


disturbance developed over the mountains of the 
1 


Carolinas at the apex of the cold and wart 
fronts This moved rapidly northward inland 
to join the original center over New York State, 
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The SPEED of the WIND 


SEE IT AT A GLANCE 
ON A DIAL INDOORS 


Complete, 
with fifty 
feet of wire 


$499 


Postpaid 


Tells at.a glance indoors how hard the 
wind’s blowing outdoors! Every gust 
or lull in the wind is instantly shown 
the handsome speedometer inside 
your home. The 4” polished brass dial 
registers up to 100 miles an hour. In- 
stallation is easy and quick: Simply 
mount the spinning cups on roof and 
connect the wire to the indoor indicator. 
Costs nothing to operate because it 
generates its own current. Fully 
guaranteed. 


Science Associates 


401 North Broad St., Philadelphia 8, Pa. 


on 
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Export Division: 15 Moore St., New York 4, N.Y. 
Cable Address: “‘Minthorne” 








wind 
direction, 
wind 
velocity — 


at a glance! 


Here's a chance for every amateur weath 
erman to add to the accuracy of his hob 
by! WINDIKATOR a precision-built 
poe ket-size anemometet gives exact 
wind direction, wind velocity at a glance! 


Non-magnetic. rust and corrosion resist 
ant, WINDIKATOR is guaranteed accu 
rate. 88.75. Leather belt carrving case 


$1.50. Model \ indicates velocity 5-30 
MIPH, Model B, 10-60. If your dealer 


can't supply you, write... 


The WINDIKATOR COMPANY 


120-W Tremont St. Boston 8, Mass. 










WANTED 


Weatherman! 





Permanent position for 
personable weatherman 
at radio and _ television 
station in the Southwest. 
Send personal data and 
photograph. No previous 
radio or TV_ experience 
required. 


BOX E, WEATHERWISE 


The Franklin Institute 
Philadelphia 3, Pa. 
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TOTAL FLOOD DAMAGE 


The Army Corps of Engineers recently 
released a documented record of last July's 
Hood in the Missouri and Kansas area. Il 
was the nation’s worst flood disaster. with 
the total damages listed at $870.245.000. 

The study said that the flooding. which 
began in May and reached its climax in July. 
inundated 2.256.300 acres. seriously affected 


63 towns and cities. forced evacuation of 


| 
87.306 persons. destroyed 2.533 homes and 
Hooded 24.893 more. It destroyed the strue- 
tures of 354 business concerns and inundated 
an additional 3.889. flooded 251 churches 
and schools. and cost the lives of 18 persons. 
Losses to the industrial areas of Greater 
Kansas City totaled $363.000.000. 
The above figures do not include the heavy 
damage in the nearby Arkansas River water- 
shed in Kansas. 





USWB CORRESPONDENCE COURSES 
FROM PENN STATE 


The U. S. Weather Bureau seeks to provide 
a full curriculum at the college level for hom« 
study by its employees. Therefore, the Mineral 
Industries Extension Services of The Pennsyl 
vania State College has expanded its corre- 
spondence courses in meteorology, developed by 
staff members of the meteorology division under 
the direction of Dr. Hans H. Neuberger. All of 
these courses are open to the public, but for 
some of them there are certain prerequisites 

In the new Weather Bureau program, the fol 
lowing previously listed college credit courses 
are included, all under the title Meteorology: 
310C, general meteorology; 315C, 316C, 317C, 
synoptic meteorology exercises, I, II, II]: and 
372C, physical climatology. Four new courses 
have been added to provide a well-rounded pro- 
gram of study: 340C, physical meteorology: 
350C, dynamic meteorology; 360C, meteorologi 
cal instruments and observations: 373C, dy- 
namic climatology Each of the above courses 
consists of 24 assignments, earning three col 
lege credits, and costing $27.00 with required 
books additional 

Of special interest to amateurs are three el 
mentary courses, also under the general title 
Meteorology: 3(WC, weather and man; 900C, a 
practical course in weather; 901C, practical ex- 
ercises in elementary meteorology There are 
no prerequisites for these courses. The fees are 
$18.00 tor 300C, and $9.00 each for 900C and 


901 ¢ 

For full information, communicate with Direc- 
t I). C. Jones, Mineral Industries Extension 
Courses, The Pennsvlvania State College, State 


College, Pennsylvania 
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A WEATHER STATION for AMATEURS 


WIND 






WIND DI- 
RECTION 
Electric Wound 
Vane transmits 
direction data 
through eight 
contact points. 


$22.50 


WIND INDICATOR. 
Eight lights in circle 
connect to wind vane, 
center light to anemom- 
eter. Complete wind 
data: direction to 16 
points; speed in miles 


per hour. $12.50 


TEMPERATURE —s = 





WIND 
SPEED. 
Electric An- 
emometer 
transmits 
speed data 
by making 
contact for 
each 1/60 
mile of wind 


$22.50 


HUMIDITY 





COMPLETE WIND SET $57.50 


Maximum-minimum ther- 
mometer. Four inches in PRESSURE 


diameter. Easy reset. $7.95 


RAIN 





HYGROMETER. Wet and 


BAROGUIDE Reads to .10 dry bulbs with syphon reser- 
inches Dial five inches in voir Range 30° to 120° F. 
diameter. $10.00 $9.00 


{ll Prices F. O. B., Philadelphia, Pa. 





Everything for the study and practice of Weather, 
professional and amateur. Write for catalog. 
RAIN GAUGI Green 

type. Three inches diam 

eter. 12 inches rainfall ca SCIENCE ASSOCIATES 
pacity. Measuring stick 


eat ee 401 North Broad Street, Philadelphia 8, Pa. 


$7.95 
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pendix: ez 


Fri 


Symbol and Source 


OF THE WORLD'S FINEST WEATHER INSTRUMENTS 


As principal supplier to the Government 
since 1876 and particularly to the Weather Bureau since 
its founding in 1891, Bendix-Friez has paralleled the 
growth of the science of meteorology with its develop- 
ments in meteorological instrumentation. Thanks to its 
unique combination of long experience and up-to-the- 
minute manufacturing facilities, Bendix-Friez stands 
alone as America’s oldest and largest producer of mete- 
orological equipment. Tocay, Bendix-Friez instruments 
are recognized as standards of accuracy wherever they 
are used. Whatever your needs for weather data and 
wherever you need to collect it, Bendix-Friez makes the 
proper instrument for the purpose. 


BENDIX-FRIEZ 
ee em A BENDIX-FRIEZ 


Model 185 Hygrothermograph 


Model 594 


Precision Humidity and Temperature BENDIX-FRIEZ Model 160 
. The foremost relative humidity 
Indicator aes 
‘ Portable Humidity and recorder for laboratory, factory, 
Hair-operated and calibrated to profes- T t R d and office use. Scientifically 
sional standards of accuracy by the maker omperarure Necereer designed for accuracy and de- 
of the world’s finest weather instruments. 3° x 5” charts, 10 or 30 hour rec- _pendability 
Handsome, modern case—4" high, 5%" rds. Modern design . . . handy 
wide, 1%" deep. for small space and difficult loca- 
tions . . . built to meet unusual 
conditions. 


WRITE: FRIEZ INSTRUMENT DIVISION of », 


1302 Taylor Avenue e Baltimore 4, Maryland AVIATION CORPORATION 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y. 








